Emotion is a key component in language processing, but emotional words processing in children is still controversial. We aimed to investigate the relationship between emotional dimensions, arousal and valence, word familiarity, comprehension, use, and emotional content recognition. Eventually, a list of emotional content words for this age was prepared in Persian. Materials&Methods The study was conducted in selected elementary schools in Tehran, Iran from April to June 2017. Emotional words, from adult emotional words list, were categorized into 5 groups according to their arousal and valence scores, including neutral, happy, calm, anxious and sad. Evaluation of familiarity, use, comprehension and emotional content recognition of the list was conducted with a checklist in 60 first grade children by speech and language pathologist. Results Neutral words gained the highest score in familiarity, use, comprehension and emotional content recognition (the mean=0.74). Afterward, there were the emotional words with high valence, calm (the mean=0.64) and happy (the mean=0.52). Finally, it was found the low score for valence emotional words, sad (the mean=0.46) anxious (the mean =0.43) in end of score rating. There was a significant difference between all word groups in four aspects (P-value<0.001). There were no significant differences between boys and girls in four aspects. Conclusion Neutral words are better comprehended and expressed than emotional words. Valence is more effective than arousal in emotional words. Gender was not a determinant factor in all of the aspects. An emotional word list which is comprehensible for children in Persian language was prepared.
Introduction:
Generally, emotion is defined as complicated mental state including three definite constituents:
conscious experience related to psychological states, physiological response closed to nervous system reaction, and behavioral or expressive response related to motivation (1, 2) . Primarily, emotions were a reflexive response to the stimulus; these responses are motions toward positive and pleasant things and away from negative and unpleasant things. Many of theories of emotion proposed "dimensional organization" for emotion (3) . Accordingly, it has bipolar dimensions, including arousal and valence based on evaluative reactions (4) . Valence can be defined by bipolar scales that describe constant dimension from pleasantness such as happy and pleased to unpleasantness such as unhappy and annoying (3, 5) . The second dimension is arousal described by bipolar scales from an unaroused state such as calming, sleepy and relaxed to high arousal state such as excited and stimulated (3, 5) .
There is no gold standard for measuring emotion but Self-Assessment Mankin (SAM) is a widely used assessment technique that precisely measures the arousal and valence. It is a photographic nonverbal approach then it can be used in various language and culture (6) .
Emotion in word can be expressed in two ways:
verbal or content and non-verbal or prosodic emotion (7) . Both of them have an impact on word processing (7) . There is debatable data in mutual relationship between emotional aspects including arousal and valence, and emotional word processing. Emotional words processing is modulated by arousal (8, 9) , for example, high arousal emotion such as fear had negative
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Similarly, arousing words were better processed (10) . On the other hand, valence is more important than arousal in word processing (11, 12) . For example, an electrophysiological study indicated that valence and concreteness of word had a key role in emotional words processing (12) . Negative emotional words were processed slower than positive and words with high valence slower than low valence, so valence was more important than arousal (13) . Therefore, it is still controversial that which dimension of emotion (valence or arousal) is more effective in word processing. This gap in the research will be considered to find out which one is more important in word processing.
Word processing can be assessed by comprehension and expression of words. There are various factors such as frequency of word, age of acquisition and recently emotional content which has influence on word comprehension and expression (11, 14) .
Comprehension and expression of emotional content words were investigated in some languages. These studies were conducted in Dutch, English, and Chinese languages and they established a list of appropriate words for each age (14) (15) (16) (17) . Additionally, appropriate emotional and behavioral function in children required language competency (18) . Language is a vital tool to express emotion and feelings (19) . Children with language disorders experience more emotional and social problems than their peers (20) . These language disorders have a wide range, from phonological disorders to pragmatics and limited vocabulary.
Then, because of relationship between language and behavior, maybe, these can be the base of behavioral difficulties (21) . There is no study to explore emotional content word processing 
Materials & Methods
The present study had cross-sectional nonexperimental research design, including 4 parts as follows:
Preparation of tools
This was a non-experimental descriptive crosssectional study. Previously, 320 words of the Persian emotional words list were rated according to valence and arousal aspects by 1-7
Self-Assessment-Mankin (SAM) scale by 1200 normal Persian-speaking adult using computer.
These words were selected from valid Persian dictionaries based on their frequency and use in daily living (16) . As mentioned earlier, SAM is a pictorial measurement of emotion. This approach was developed for assessment of emotional state which used nonverbal graphical representations for feelings. This method has a high correlation with other verbal semantic scales (6) .
This technique has a series of pictures which varied in arousal from sleepy calm to arousing state and valence (pleasant) from happy to sad face ( Figure   1 ). It can be done in both computer and pencilpaper ways. Since it is a nonverbal graphical oriented scoring system, it does not depend on language ability. Then, it can be employed with non-English speaking people. However, its validity and reliability should be investigated (6) . This instrument became valid and reliable in Iran, and test-retest reliability coefficient was in the range of 0.55-0.78 and concurrent validity ranged from 0.56 to 0.87 for SAM (22). We utilized this emotional word list as resource for our investigation.
Fig 1. 1-7 SAM scale (19) for arousal (top) and valence (down) (19).

The Relationship between Emotional Content and Word Processing in Normal Persian Speaking Children
Emotional words can be categorized by their scores in valence and arousal, into five groups, namely, happy, calm, sad, anxious, and neutral words (16) The files of all first-grade students in each school were checked and the names of students who met inclusion criteria were written down. Then, our participants were selected randomly from these written names. Table   1 . was considered statistically significant.
Results
The subjects were 60 first grade school children, their age ranged from 79-89 months (S.D.
=3.46). They also were matched in gender and socioeconomic status.
Strong positive correlations were found between all dependent variables including, familiarity, use, comprehension and emotional content recognition (ranging from 0.91 to 0.98) ( Table 2 ). All word processing variables had strong relationship. It means these variables for word processing had been selected appropriately.
The strongest relationship was between use and familiarity (0.98).
Scores in different dependent variables for five categories of words are exhibited in Table 3 .
Values are given as mean (SD) † Kruskal-Wallis test followed by the Dunn posthoc test a-c Groups followed by the same letter are not significantly different at the 0.05 level.
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Familiarity: Neutral words were the most familiar for children (mean =0.82). Calm words were the next group (mean=0.73), happy words after calm words (mean=0.61). Sad and anxious words did not have marked differences, by mean 0.55 and 0.51, respectively. Generally, the words with high valence were more familiar than low valence, after neutral words. Differences between all groups were significant (P-value < 0.001).
Comprehension: Likewise familiarity, neutral words had the most score in comprehension (mean=0.58) which followed by calm words (mean=0.48). Anxious and happy words were at the same level (mean=0.32). Finally, sad words had the lowest score (mean=0.29). Then neutral and high valence words had more score in comprehension variable. There was significant difference between all word groups (P-value < 0.001).
Use: In the case of use, neutral words had been taken as the most score (mean=0.79). Then, calm (mean=0.66) and happy words (mean=0.57) were the next. These words were followed by sad words (mean=0.5) and anxious words (mean=0.45) had the least score of use. Difference between mean score in all word groups was significant (P-value < 0.001).
Emotional content recognition: There was the same pattern in emotion recognition variable, first there were neutral words (mean=0.78), next calm (mean=0.7) and happy (mean=59) and following by sad (mean=0.49) and finally, anxious words (mean=0.46). As with other variables, significant difference was in all word groups (P-value < 0.001).
Mean of scores: Overall, mean of scores in neutral words was the most (mean=0.74), next calm (mean=0.64) and happy (mean=0.52) respectively, and then anxious (mean=0.43) and sad words (mean=0.46). In other words, the words without emotional content (neutral words) had the highest mean of score, and then the words with high valence were followed by the words with low valence. Altogether, differences in all word groups were statistically significant (P<0.001). Conclusively, the words with mean of scores below 0.5 including 138 words in all word groups were omitted from the list, and finally, the children emotional content word list with 182 words was prepared.
Discussion
We aimed to investigate the relationship between emotional content and some aspects of words processing including use, comprehension, familiarity and emotional content recognition of words, by considering two dimensions of emotion including valence and arousal.
Neutral words got the highest score in all dimensions of word processing. As well as, calm and happy words got higher score than sad and anxious. Pleasant had stronger relationship than arousal and furthermore, emotional words with high pleasant were processed more highly accurate than others.
We found that neutral words were the best across other categories in all aspects of word processing, including use, comprehension, familiarity, and emotional content recognition. By contrast, emotional content assists word processing (11) .
This difference can be explained by the type of these words. In the present study by using Persian emotional words list (16) , all neutral words were nouns, thus those appear earlier in development. 
